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Hypoxia induces D3 activity and mRNA. (A) Endogenous D3 activity in SK-N-AS neurons, rat neonatal cardiomyocytes, NCLP6E hepatocytes, 
choriocarcinoma cells (JEG-3 cells), endometrial cells (ECC-1 cells), and AG04526 fibroblasts exposed to normoxia (21% O2) versus hypoxia 
(1% O2) for 24 h. Values are mean ± SEM of 2 or 3 cell plates; mean of 3 experiments is shown for each cell type. *P < 0.005. (B) Northern blot 
analysis of total RNA obtained from SK-N-AS or NCLP6E cells exposed to hypoxia versus normoxia for 24 h. Lanes were run on the same gel 
but were noncontiguous. (C) D3 activity and Northern blotting in NCLP6E cells exposed to continuous normoxia (condition A), continuous hypoxia 
(condition B), or transient hypoxia for 24 h followed by normoxia (condition C). Representative experiment with mean ± SEM of 2 cell plates is 
shown; this experiment was reproduced.
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The hypoxia mimetics DFO and CoCl2 increase endogenous D3 in NCLP6E hepatocytes and SK-N-AS neurons. (A) D3 activity and Western 
blot analysis of HIF-1α protein in NCLP6E hepatocytes 24 h after exposure to the indicated hypoxia mimetics. Hepatocytes that were exposed 
to hypoxia (without hypoxia mimetics) are included in the HIF-1α Western blot as a positive control. (B) D3 activity and Western blot analysis of 
HIF-1α protein in SK-N-AS neurons 6 or 24 h after exposure to DFO or CoCl2. Values are mean ± SEM of 3 cell plates. *P < 0.05; **P < 0.005. 
(C) Western blot analysis of HIF-1α protein in cells that increase endogenous D3 expression in response to hypoxia (JEG-3, SK-N-AS neurons, 
and NCLP6E hepatocytes) and in cells with undetectable endogenous D3 activity (HepG2, HEK-293 cells, and MSTO cells). (D) ChIP analysis 
of the DIO3 or the SCN3A promoter in DFO-stimulated SK-N-AS cells using antibodies directed against endogenous HIF-1α. Representative 
experiments are shown and were reproduced.
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Inhibition of endogenous D3 activity with iopanoic acid for 6 h increases metabolic rate in isolated cells. Oxygen consumption (A and C) and 
extracellular acidification (B and D) in SK-N-AS neurons and NCLP6E hepatocytes that were propagated in media with (A and B) or without 
(C and D) a euthyroid concentration of T3 and exposed to iopanoic acid (Iop) versus vehicle control. Oxygen consumption rate (pmol/min/mg 
protein) and extracellular acidification rate (mpH/min/mg protein) are expressed as relative fold change from vehicle control. Values are 
mean ± SEM of 10 cell plates. *P = 0.07; **P < 0.05; ***P < 0.005.
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HIF-1α and D3 are induced in a rat model of RV hypertrophy and 
associated with an anatomically precise reduction in tissue T3 content 




HIF-1α and D3 are selectively induced in the RV in a rat model of monocrotaline-induced RV hypertrophy. Thickening of the RV wall (A) and 
increased RV weight (B) were observed as CHF developed after monocrotaline administration. Values are mean ± SEM of 11–16 animals 
per group. (C–F) Western blot analysis of HIF-1α (C) and HIF-2α protein (D), D3 activity (E), and quantitative real-time PCR of D3 mRNA (F) 
in tissue prepared from the RV and LV of rats administered monocrotaline (CHF) versus saline control (CON). The HIF-2α Western blot in D 
depicts RV samples from control and CHF animals, with extracts of primary microvascular endothelial cells obtained from human foreskin and 
cultured under hypoxic conditions (1% O2) serving as a positive control (+). Values are mean ± SEM of 3–9 animals per group. (F) D3 mRNA is 
expressed as the RV/LV ratio and shown as the relative fold change from the saline control group. *P < 0.05 versus control; **P < 0.05 versus 
LV; ***P < 0.005 versus control. (G) Myocardial reporter activity after in vivo cardiomyocyte transfection of the pLuc-TRE T3-responsive Firefly 
luciferase reporter, normalized to the expression of the pRen-C transfection control. Values are mean ± SEM of 5–29 animals per group. LV 
and RV reporter activity is shown in CHF versus control animals. In control animals with systemic hypothyroidism (Hypo), euthyroidism (Eu), 
or thyrotoxicosis from T3 treatment (Hyper), reporter levels from pooled LV/RV homogenates are shown. *P < 0.05 versus euthyroidism or 
hypothyroidism, ANOVA; **P < 0.05 versus control and LV.
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Systemic and local thyroid status are partially discordant in a rat model of RV hypertrophy
	 Control	 CHF
Plasma T4 (nM) 55.0 ± 7.0 (9) 21.0 ± 0.2 (11)A
Plasma T3 (nM) 0.94 ± 0.14 (9) 0.36 ± 0.05 (11)A
	 LV	 RV	 LV	 RV
Tissue T4 (ng/g wet wt) 6.39 ± 0.52 (5) 6.34 ± 0.35 (5) 2.44 ± 0.17 (6) 2.86 ± 0.10 (6)
Tissue T3 (ng/g wet wt) 1.94 ± 0.12 (6) 1.80 ± 0.05 (5) 0.60 ± 0.06 (7)A 0.39 ± 0.04 (7)A,B
Tissue T3/plasma T3 ratio 2.04 ± 0.21 (6) 1.90 ± 0.12 (5) 1.52 ± 0.27 (7)A 1.08 ± 0.18 (7)A,B
Plasma and tissue thyroid hormone concentrations are mean ± SEM of the number of experiments (shown in parentheses). AP < 0.05 vs. control. BP < 0.05 vs. LV.
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